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ABSTRACT 

The visual display expected to be generated by a Passive Millimeter Wave (PMMW) 
camera and sensor system has been simulated on a Silicon Graphics IRIS workstation at 
the NASA Langley Research Center (LaRC). The low resolution of the sensor has been 
simulated by graphically manipulating the scene as it is being drawn by the IRIS in real 
time. Camera field of view, sensor resolution, and sensor update rate are the con- 
trollable parameters. Physical effects such as lens model, radome effects, and noise 
have not been included at this time. An approximate dynamic model of the atmo- 
spheric phenomenology has been included which generates the gray-scale intensity 
values in real time for the simulated image. The gray-scale values are proportional to 
temperature. A snapshot capability which captures individual image frames during 
real-time operation has been included. These images were used to validate the approx- 
imate phenomenology model against a more rigorous physical model. 
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Introduction 





Simulated Passive Millimeter Wave Display 
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Controllable Parameters 
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Variation of Resolution with Constant 

Field of View 
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Variation of Field of View with 
Constant Resolution 
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Resolution 
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Polygonal Data Base 

Skv and Terrain 



Data Base Tree Structure 
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Vertex ► Vertex ► ► Vertex 

(head of # • • ( enc * °* 














Simulation Models 
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Real-Time Program Flow Diagram 
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Task Summary 
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Update rate is 30 Hz for all field of view and 
resolution combination 


Snapshots 
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Analyze Intensity Profiles and generate graphs 

Intensity Profiles were used for validation of model 

Captured sequence of images used by Dr. Kasturi at Penn State 
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Gouroud shading performs a bilinear interpolation between vertices 
but it is done in Viewing Plane coordinates 

This is a good approximation as long as polygon is inside the field 
of view 


Solutions to the Shading Problem 
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Recent Embellishments and Future Plans 
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Summary 
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